Cloning and characterization of a 23-kDa stress-induced mouse peritoneal macrophage protein.
Exposure of mouse peritoneal macrophages to oxidative and sulfhydryl-reactive agents in vitro enhances synthesis of a few cellular proteins that may be important in a self-defense system. A cDNA encoding a novel stress-inducible protein, designated MSP23 (macrophage 23-kDa stress protein), was cloned from a cDNA library of the macrophages by differential screening. A 1.0-kilobase mRNA transcript hybridized with the MSP23 cDNA gradually increased in macrophages upon culture in vitro. Treatment with diethylmaleate or glucose/glucose oxidase, which generates H2O2, markedly enhanced the induction of the transcript after several hours. Cadmium chloride and sodium arsenite also induced the transcript. An antiserum raised against recombinant MSP23 reacted with the 23-kDa stress-inducible protein of the macrophages. The amounts of 23-kDa protein in the cells rapidly increased during culture with diethylmaleate. The mRNA was detected in various tissues, and it was especially high in content in the liver. A search of databases revealed that six proteins of various species from bacteria to the mouse have a sequence homology to MSP23. One of the proteins is the C22 component of alkyl hydroperoxide reductase, which is induced by hydrogen peroxide in Salmonella typhimurium.